INTRODUCTION
North Korean refugees (NKRs) undergo internal and external upheaval during the period after leaving North Korea and resettlement in South Korea. In addition to leaving their own homes and families, NKRs are asked to adapt to South Korean society. During these processes, NKRs experience high levels of stress, which can lead to maladjustment. There has been increased public concern for these individuals, because some cases of maladjustment have ended in extreme consequenc-stress disorder (PTSD) or depression related to negative experiences associated with exile and resettlement. [6] [7] [8] [9] In contrast, other study has suggested that PTSD and depression had no association with suicidal ideation. 5 Also, other studies suggest that emigration itself is a traumatic experience, akin to "the roots of their lives being removed, " causing augmentation of the normal stress experience that leads to suicidal ideation or attempts. [7] [8] [9] [10] Previous study of suicidal ideation among NKRs investigated the factors related to suicidal ideation, but only limited to small number of North Korean refugee women. 11 The study found that the stress of daily life was a risk factor for suicidal ideation; however, this study was limited to women, and not representative of the whole NKR population. And other important factors of mental health, such as depression, showed no significant association with suicidal ideation, suggesting the need for further investigation. There is a need to examine gender differences in suicidal ideation and related factors among NKRs in South Korea because some previous studies showed gender differences in relation to these factors. 12, 13 The purpose of this study was to examine the factors related to suicidal ideation among NKRs in South Korea by gender, addressing the limitations of small sample sizes in previous studies, and to provide baseline data for developing interventions for suicide prevention.
METHODS

Study population
A sample of NKRs, 30 years or older and residing in Seoul, participated voluntarily in this study. In total, 721 subjects participated from October 2008 to May 2014. Health questionnaire surveys and medical examinations were conducted once per month with the help of the Hana Center (a representative welfare center supported by the Korean government to assist NKRs in South Korea). A detailed protocol and description of related methods for the present study have been reported previously.
14 Approval of the study was obtained from the Institutional Review Board of Korea University Medical Center (approval number: ED08023). In addition, all participants provided a written informed consent.
Variables
Suicidal ideation was defined as a positive response to the following question: "During the past year did you ever seriously consider attempting suicide?" If the answer was 'yes' , then the respondent was considered to have suicidal ideation.
To investigate factors related to suicidal ideation among NKRs by gender, factors were categorized as demographic characteristics (age and number of family members), socioeconomic factors (education level, employment status, duration of stay in South Korea), and health-related factors [body mass index (BMI), alcohol drinking, smoking status, daily perceived stress levels, previously diagnosed with chronic diseases and having depressive symptoms].
Analyses were performed by gender and were adjusted for the following covariates: age (younger than 40, 40s, 50s, older than 60), number of family members (single person families, more than two members), education level in North Korea (high school or below, college or above), employment status (yes, no), duration of stay in South Korea (less than 5 years, more than 5 years), BMI (underweight, BMI <18.5; normal, BMI=18.5-22.9; overweight, BMI=23-24.9; obese, BMI >25 kg/m 2 ). Alcohol drinking behavior was categorized as drinker or non-drinker according to following question: "Do you have experience of drinking more than one glass of alcohol?" Smoking status was categorized as smoker (current/ex-smoker) or non-smoker (never smoker) based on the following question: "What is the total number of cigarettes you have smoked in your lifetime?" If the subject answered 'never smoked' , he/ she was categorized as a non-smoker. If the subject answered 'fewer than 5 packs' or 'more than 5 packs' , the subject was categorized as a smoker. Perceived stress level was measured as very high (4 points), high (3 points), moderate (2 points), or low (1 point), according to the following question, "On average days, are you stressed?"
We included 11 chronic diseases (hypertension, diabetes mellitus, mental and behavioral disorders, respiratory tuberculosis, cardiovascular disease, cerebrovascular disease, nervous system disease, malignant neoplasm, thyroid dysfunction, liver disease, and chronic renal failure). If participant was previously diagnosed with more than one of these diseases, he/ she was considered to be previously diagnosed with chronic diseases.
For identifying depression, the Korean edition of the Center for Epidemiological Studies Depression Scale (CES-D) with 20 items was administered. 15 Each item was scored on a 4-point scale, from 0 (rarely) to 3 (most of the time). The score of each item is added up for the total score, with higher scores indicating more severe depressive symptoms. The CES-D cutoff score, 21 or above, was defined as having depression.
We tried to enhance the quality and completeness of the surveys by having subjects engage in a one-to-one interview with a doctor who had escaped from North Korea.
Statistical analysis
The STATA software (ver. 13.1; StataCorp, College Station, TX, USA) was used for all analyses. Frequency and descriptive statistics were assessed with regard to demographic, socioeconomic, and health-related characteristics. We also tested whether basic assumptions for inferential statistical techniques were satisfied. Differences in distributions among general characteristics according to gender were tested via t-tests and ANO-VA. Associations with suicidal ideation were analyzed via a logistic regression analysis. Correlation analyses were used to assess initial relationships between the study variables, and no issue with multicollinearity was found. Twenty subjects were excluded from the full analyses because of missing data.
RESULTS
General characteristics and suicidal ideation in North Korean refugees
Sociodemographic and health-related characteristics were shown in Table 1 . The sample consisted of 701 NKRs in South Korea (77.2% women). Approximately two-thirds (65.1%) had education level of high school or below, approximately twofifths (41.5%) were unemployed, and one third (33.2%) were single-person families. Among respondents, about 52.5% reported their BMI status as normal weight, and two-thirds had been in South Korea for less than 5 years. About 32.5% were non-drinkers, and 76.5% were non-smokers. Approximately half (47.4%) reported that they had high or very high levels of stress. The prevalences of having chronic diseases and depression were 38.1% and 62.5%, respectively. Table 2 shows the results of t-tests and ANOVA comparing the rates of suicidal ideation according to demographic characteristics, socioeconomic factors, and health-related factors by gender. Women (25.9%) tended to think more frequently about suicide than men (14.7%). In both genders, they were more likely to think about suicide if they had been in South Korea for more than 5 years. A higher level of perceived stress was also associated with higher frequencies of suicidal ideation in both genders. Among NKR women who were smokers, having chronic diseases or depression, had thought about suicide more frequently. (Table 3) . In contrast to women, the coexistence of chronic diseases, having depression, and duration of stay in South Korea were not associated with suicidal ideation among NKR men in multiple logistic regression analyses.
Gender differences in factors associated with suicidal ideation among North Korean refugees
DISCUSSION
In this study, we examined the factors related to suicidal ideation among NKRs in South Korea by gender. Among respondents, one-fourth (23.3%) reported that they had suicidal ideation. This result is similar to findings from the 2014 North Korean Refugees' Social Survey (20.5%). The rate of suicidal ideation among North Korean refugees was three times more than that among the general South Korean population and the completed suicide rate was double that of the general South Korean population. Although suicidal ideation does not necessarily lead to a completed suicide, a higher rate of suicidal ideation is associated with a higher rate of suicide attempts. Thus, this higher rate of suicidal ideation among the NKR population needs to be taken seriously. 16 In our study, refugee women were more likely to have suicidal thoughts than refugee men. For men, the stress level in daily life was the only variable associated with suicidal ideation. However, for women, several factors were associated with suicidal ideation, consistent with previous findings. 12, 17, 18 Previous study examined gender difference in suicidal ideation among the general South Korean population and showed that the higher prevalence of suicidal ideation among women as compared to men which could be explained by the fact that women tended to have lower levels of income and a poorer mental health status, such as a higher prevalence of depression, as compared to men. 12, 13 However, previous studies of other populations reported no gender difference in suicidal ideation, indicating that other social and cultural aspects may have contributed to suicidal ideation. 19, 20 The gender differences in suicidal ideation among NKRs suggest the need for a nuanced approach to mental healthcare for the North Korean refugee population in South Korea.
The results of our study showed that high levels of stress lead to a greater probability of suicidal thoughts in both genders. This is consistent with a previous study suggesting that daily stressors are more negatively augmented among refugees. 7 Another study suggested that suicide could function as an escape mechanism for avoiding stressful situations. 21 Regarding the OR value of highly stressed and very highly stressed groups versus the minimally stressed group, refugee women had higher OR values than men, indicating a stronger association between daily stress levels and suicidal ideation.
Refugee women were more affected by a greater number of factors related to suicidal ideation than men. In our cohort, ref-ugee women who have been diagnosed with chronic diseases were more likely to have suicidal ideation, consistent with results from South Korean women. 22 According to a previous study, the prevalence of chronic diseases among NKRs differed significantly by gender. 23 The study showed that the proportion of refugee women suffering from cardiovascular disease was about three times higher, and those diagnosed with joint and mental health diseases were double those among refugee men. Consistent with the previous study, except for liver disease, refugee women in our cohort reported higher rates of diagnosed chronic diseases than men (data not shown). This gender disparity in the prevalence of chronic diseases could be a result of a lack of knowledge related to health, employment instability, difficulties with social adaptation, and financial burdens among refugee women. As a result, health problems, decreased quality of life, and limited economic productivity might be more prevalent among NKR women.
Our results also showed that refugee women who had been in South Korea for more than 5 years were more likely to think about suicide than those who had recently immigrated to South Korea. Furthermore, women having depression tended to have suicidal ideation. Depression is an important predictor of suicidal ideation. Previous study showed that 90% of suicide victims had some form of mental health issue, with major depressive disorder comprising 60-70% of these cases. 24 Previous study suggested that NKRs who had stayed longer in South Korea had a significantly higher risk of depression. 25 Thus, depression could be a mediator in the relationship between suicidal ideation and duration of residence in South Korea. However, another study of Vietnamese refugees observed that refugees who had stayed longer in host countries were less likely to experience mental health disorders. 26 These differing results suggest that further research is needed to investigate whether this inconsistent finding is due to unique characteristics of the North Korean refugee population.
This study has some limitations. First, our main dependent variable was estimated via a single question, which could not fully reflect the NKRs' diverse perspectives and opinions regarding suicidal ideation (including the frequency and intensity of suicidal ideation). Thus, further studies are needed to develop better tools for evaluating suicidal ideation in this population. Another limitation was that our cohort might not represent the whole NKR population, because we recruited participants who voluntarily visited our hospital for medical examinations. However, the demographics of our NKR sample were similar to those of the whole NKR population living in South Korea in terms of gender ratios, age distribution, duration of residence in South Korea and transit countries, and region of origin in North Korea (data not shown). Third, because our data were obtained from a single visit, follow-up assessments are needed to investigate changes in suicidal ideation among NKRs. Despite these limitations, the present results are significant in that we identified gender differences in suicidal ideation and related factors among NKRs in South Korea.
